Fluorescence switch biosensor based on quantum dots and gold nanoparticles for discriminative detection of lysozyme.
It is important to detect lysozyme (LYZ) in a simple and rapid manner because of its potential application in the treatment of diseases and in the food industry. In this study, it was observed that the strong fluorescence of LYZ-modified Quantum Dots (QDs-LYZ) could be effectively quenched by gold nanoparticle(AuNPs) modified with antibodies against LYZ (anti-LYZ) due to fluorescence resonance energy transfer (FRET) between QDs-LYZ and anti-LYZ-AuNPs. The fluorescence can be reversibly recovered by LYZ (on state) owing to specific competitive interactions between LYZ, QDs-LYZ and anti-LYZ-AuNPs. The interaction of QDs-LYZ with anti-LYZ-AuNPs was studied by absorption, fluorescence spectroscopy and transmission electron microscopy (TEM). Under optimal conditions, LYZ can be detected with a linear range of 50-1000ng/mL and a detection limit (LOD) of 33.43ng/mL. This rapid and selective QD-based sensor was successfully applied for quantitation of LYZ in actual egg products. Furthermore, the strategy described in this report could be followed conveniently to establish similar immunosensors for the rapid detection of other proteins using corresponding antibodies.